METHODS
Fifty-four men (49-78 years) with elevated prostate-specific antigen after at least one negative systematic transrectal ultrasound-guided biopsy (TRUS-GB) were included in a prospective clinical study. Suspicious areas on images were selectively sampled by obtaining a median of four specimens (range, 1-9 specimens) using MRI-GB. In TRUS-GB, a median of 10 specimens (range, 6-14 specimens) were obtained. Telephone interviews were conducted one week after outpatient MRI-GB, asking patients about pain and side effects (hematuria, hemospermia, rectal bleeding, fever, and chills) of the two biopsy procedures and which of the two procedures they preferred. Multinomial regression analysis and Fisher's exact test was used to test for differences. RESULTS MRI-GB was preferred by 65% (35/54), and 82% (44/54) would undergo MRI-GB again. Pain intensity (P = 0.005) and bleeding duration (P = 0.004) were significantly lower for MRI-GB compared with TRUS-GB. Hematuria was less common after MRI-GB compared with TRUS-GB (P = 0.006). A high correlation was given between bleeding intensity and bleeding duration for TRUS-GB (r=0.77) and pain intensity and pain duration for MRI-GB (r=0.65). Although hemospermia, rectal hemorrhage, fever, and chills were less common in MRI, they showed no statistically significant difference. CONCLUSION MRI-GB of the prostate seems to have fewer side effects and less pain intensity than TRUS-GB and was preferred by the majority of patients.
S
everal new recommendations about routine prostate-specific antigen (PSA) screening were recently published (1) . Nevertheless, guidelines still recommend that patients with PSA levels suspicious for prostate cancer should undergo transrectal ultrasound-guided biopsy (TRUS-GB). The likelihood of detecting cancer by the first TRUS-GB is below 60% and only 16%-29% for repeat biopsy (2, 3) . However, a negative systematic TRUS-GB does not definitely rule out prostate cancer in patients with a persistent clinical suspicion (4, 5) . In this situation, multiparametric magnetic resonance imaging (MRI) including diffusion-weighted imaging, dynamic contrast-enhanced MRI, and magnetic resonance spectroscopy is being increasingly used to detect prostate cancer and confirm the diagnosis by MRI-guided biopsy (MRI-GB) (6) .
While several studies are available on the side effects, complications, and pain experienced by patients who undergo TRUS-GB, no study has been published on the acceptance and side effects of MRI-GB of the prostate (7) (8) (9) . We therefore conducted a survey among patients who underwent MRI-GB of suspicious areas detected by MRI after a history of at least one negative TRUS-GB. The aim of this survey was to evaluate the acceptance of MRI-GB of the prostate in terms of side effects and complications in comparison with TRUS-GB.
Methods

Patients
A total of 54 patients, aged between 49 and 78 years (median, 68 years), were participants of a prospective clinical study conducted from October 2008 to December 2009 to investigate the role of multiparametric MRI in detecting prostate cancer (10) . These patients underwent MRI with subsequent MRI-GB. The survey was approved by the ethics committee, and all patients gave written informed consent. The patients were referred by their treating urologist to the Department of Urology of our hospital and recruited by the urologist cooperating with our department. Inclusion criteria were a suspicious PSA level (median, 12.1 ng/ mL; range, 3.3-65.2 ng/mL) and/or rectal digital examination result and at least one TRUS-GB that was negative for prostate cancer. For MRI-GB, patients had to have normal clotting parameters (partial thromboplastin time, international normalized ratio) and had to discontinue acetylsalicylic acid medication 10 days prior to the planned biopsy. Exclusion criteria were the usual contraindications to MRI and known allergy to gadolinium-based contrast medium. No patient was excluded from the study. All 54 study patients underwent TRUS-GB as well as MRI-GB.
The median time between the last TRUS and MRI was 13 months.
Transrectal ultrasound-guided biopsy
All collected medical data were gathered directly from the treating urologist and TRUS-GB were also performed by the patients' urologists. The biopsies were performed in left lateral position (n=46), supine position (n=7), and right lateral position (n=1). A median of 10 biopsies (range, 6-14 biopsies) were taken. The biopsies were obtained with rectally administered anesthesia of lidocaine or xylocaine in 83.3% of the cases (45/54), while no anesthesia was given in 16.7% (9/54). The patients took oral antibiotics (ciprofloxacin or levofloxacin) starting one day before the biopsy procedure and continuing intake for at least three days thereafter. The average duration of biopsy procedures was 15 minutes (range, 10-20 min). The study patients had a median of two negative TRUS-GB (range, 1-6 negative TRUS-GB).
Magnetic resonance imaging-guided biopsy
A multiparametric prostate MRI, consisting of conventional T1-weighted and T2-weighted sequences, 1 H-magnetic resonance spectroscopy, diffusion-weighted imaging and dynamic-contrast-enhanced MRI, was performed to detect cancer suspicious areas. These areas were biopsied by MRI-GB on a second examination with a closed 1.5 T whole-body MRI scanner (Avanto, Siemens Healtcare). All biopsies were performed by a radiologist. As with TRUS-GB, the patients took prophylactic oral antibiotics (ciprofloxacin or levofloxacin) starting one day before biopsy and continued for at least three days thereafter. Tissue specimens were removed transrectally using an MRI-compatible biopsy needle (Semi-automatic biopsy gun, Invivo) with the patient in prone position. For anesthesia, all patients received lidocaine gel (Instillagel®, Farco-Pharma) (14, 15) . The number of specimens removed was kept to a minimum; a median of four specimens (range, 1-9 specimens) were obtained per patient.
The median duration of the biopsy session (room time) was 55 minutes (range, 34-80 min).
Telephone interview
A research fellow conducted a telephone interview based on the questionnaire described below. Patients were called one week after MRI-GB. The interviewer was blinded to biopsy results and was not involved in examination procedures. Fifty-three patients were interviewed by telephone, while one patient was interviewed personally during a visit for a repeat biopsy.
Questionnaire
The questionnaire consisted of three parts. The first part concerned pain related to MRI-GB and the last performed TRUS-GB. Patients were asked to classify the pain intensity on a numerical rating scale (NRS) of 0-10. Zero was defined as no pain and 10 as the most severe pain imaginable. Patients were also asked to specify the site of pain experienced after biopsy by assigning it to one of the following three areas: prostate, area around the prostate, and all other sites. In addition, patients were asked whether there was bleeding after the biopsy or not. If yes, they were asked to give the intensity and duration. The second part of the questionnaire concerned the side effects of both types of prostate biopsy. Specifically, patients were asked whether they experienced hematuria, rectal bleeding, fever, and chills in relation with TRUS-GB and/or MRI-GB. When a patient reported one of these side effects, he was additionally asked to give the duration (in days) and evaluate the intensity by assigning it to one of three predefined categories (mild, moderate, severe). The final question concerned the occurrence of complications and how they were treated.
In the third part, the patient was asked which of the two biopsy modes he preferred and why. The reasons given were retrospectively assigned to one of four categories with the option of assigning the answers to multiple categories (Table 1) . Finally, the patient was asked whether he would undergo MRI-GB again.
Statistical analysis
To compare the side effects, only those patients who underwent biopsy under anesthesia (45/54 patients) were included in the statistics. The remaining patients (9/54) were excluded from the side effects comparison. In terms of side effects of TRUS-GB, pain-related questions could be answered by 42 patients, duration of bleeding by 44 patients, hematuria by 44 patients, hemospermia by 21 patients and rectal hemorrhage by 25 patients. No data corrections were performed. The location of the pain could not be located by the study patients for TRUS-GB because of the systematic removal of punching cylinders. Categorical data are presented as absolute and relative frequencies, continuous values as me- 
Results
MRI-GB was preferred by 65% of patients (35/54) and TRUS-GB by 28% (15/54); 7% (4/54) were undecided. Overall, 82% of patients (44/54) would undergo MRI-GB again, 9% (5/54) said they would not, and 9% (5/54) had no answer to this question.
The most common reasons given for the preference fell into two categories: 33% of patients said they expected a better biopsy result and 35% gave procedure-related factors as reasons (Table 2 ). Of 15 patients who preferred TRUS-GB, 14 gave reasons that fell into the procedure-related factors category. The most common reasons from this category were discomfort related to lying in a small space for a long period of time in the MRI scanner, followed by noise in the MRI machine, and the strenuous prone position. None of the patients reported feeling confined in the narrow bore of the MRI scanner. Patients who said that MRI-GB was their preferred biopsy procedure, most often gave a reason of better biopsy result for this preference (45%), followed by fewer side-effects (40%) ( Table 2 ).
Frequencies of side effects are presented in Table 3 . Pain intensity was significantly lower for MRI-GB compared with TRUS-GB (MRI, median 2, range 0-7; TRUS, median 3, range 0-9; P = 0.005) (Fig. 1) . Pain duration was shorter after MRI-GB compared with TRUS-GB (Fig. 2) . The prostate was the most common site of pain reported after MRI-GB. In total 31% (14/45) reported no pain after MRI-GB and 29%
MRI-guided core needle biopsy of the prostate • 217 (12/42) reported no pain after TRUS-GB. More patients experienced no bleeding after MRI-GB (49%) than after TRUS-GB (21%). Bleeding intensity was rated as mild after both biopsy procedures (Fig. 3) . The bleeding duration was longer with TRUS-GB compared with MRI-GB (P = 0.004) (Fig. 4) . The most common side effect of both biopsy techniques was hematuria, followed by hemospermia and rectal hemorrhage. The frequency of hematuria was significantly higher after TRUS-GB compared with MRI-GB (79% vs. 51%, P = 0.006). The incidence of fever and chills amounted to <5% after both procedures. The frequency of hemospermia was not significantly different between MRI-GB and TRUS-GB (36% vs. 33%, respectively, P = 0.82). The other side effects, namely rectal hemorrhage, fever, and chills were also not significantly different between MRI-GB and TRUS-GB (Table 3 ). The correlation analyses showed a high correlation between bleeding intensity and bleeding duration for TRUS-GB (r=0.77) and pain intensity and pain duration for MRI (r=0.65). All other investigated correlations between bleeding intensity and bleeding or pain duration and between pain intensity and pain or bleeding duration were found to be positive but at a moderate level at most (r<0.50). The complication rate was low for both biopsy procedures (<6% [3/54], for both). There were three adverse effects after MRI-GB: temporary dysuria, subcapsular arterial bleeding, and infection with fever of a diabetic patient. The latter two patients were hospitalized for treatment. Following TRUS-GB, there were two cases of infection with fever and one case of epididymitis.
Discussion
Our survey shows that 65% of patients, who underwent MRI-GB after at least one prior negative systematic TRUS-GB and persistent suspicion of prostate cancer, prefer the MRI-guided procedure for prostate biopsy. With its higher patient acceptance and a detection rate of 39%-59%, MRI-GB appears to be a very good alternative biopsy Fewer side effects and lower pain intensity were common reasons given for preferring MRI-GB. In addition, the duration of side effects was shorter compared with TRUS-GB. The lower rate of side effects and less severe pain may be attributable to the removal of fewer biopsy specimens with MRI-GB compared with TRUS-GB, for which current guidelines recommend sampling of 10-12 specimens (1). In MRI-GB, specimens are sampled nonrandomly from areas that appear suspicious on prior MRI. This usually results in the removal of fewer specimens compared with TRUS-GB, which typically involves systematic sampling of one specimen from each region of the prostate. The smaller number of specimens removed by MRI-GB reduces the risk of injury. MRI-GB is less invasive since specimens are removed in a more directed manner based on prior MRI findings, which reduces injury to adjacent structures compared with systematic TRUS-GB (6, 11) . It is presumable that lower invasiveness and removal of fewer specimens with MRI-GB resulted in less intense pain in our patients. As expected, a positive correlation between bleeding intensity and the duration of bleeding and pain as well as between the intensity of pain and duration of bleeding and pain was shown. A high correlation was, however, only noted between bleeding intensity and bleeding duration for TRUS-GB and between pain intensity and pain duration for MRI-GB. Since for MRI-GB the bleeding intensity was mostly rated as either none or mild and the bleeding duration lied almost exclusively between 0 and 2 days, a correlation of <0.5 was not surprising. It can therefore be assumed that a clearer correlation can be observed with a larger number of patients.
In our survey, we used an NRS to objectify the pain experienced by the patients. It is the most widely known pain scale. Patients are asked to express the pain intensity they experienced as a number from 0-10. The NRS can be used in oral and written surveys and is therefore well suited for a telephone survey as in our study. The scale has also been used in visually impaired patients and to evaluate pain intensity after surgery (12, 13) . A study assessing pain intensity after TRUS-GB reported a mean NRS score of 3.2 (9) . This is consistent with our findings, while pain intensity for MRI-GB was lower.
Hematuria was the most common side-effect of MRI-GB reported by 51% of the patients. In the literature the rate of hematuria after TRUS-GB is in the range of 11%-57%, while a higher rate (79%) of mostly mild hematuria was observed in our patient cohort (8, 9, 14) .
A telephone survey is a suitable instrument for obtaining data on side-effects and complications, as it is likely to generate high participation of nearly 100%. Similar studies using written questionnaires have much lower return rates in the range of 69%-90% (15) . Patients asked to complete a questionnaire by themselves require much higher motivation, which might not be the case after a painful core biopsy procedure. In a telephone interview, the interviewer and the person questioned are not in a face-to-face communication, which makes it more anonymous and patients are expected to be more at ease and answer more intimate questions. We therefore think that a telephone interview elicits more honest answers. Moreover, the interviewer can provide additional explanations, if a question is not clear, making sure it is understood in the intended sense. This is another advantage over written surveys.
Overall, patients experienced both transrectal MRI-GB and TRUS-GB as procedures of low complication rate. This is primarily attributable to adequate prophylactic oral antibiotic intake. It has been shown that adequate infection prophylaxis lowers the complication rate (16) . The low complication rate of both biopsy procedures A limitation of our survey is that there was a long interval between TRUS-GB and MRI-GB in some patients. Therefore, some patients did not exactly recall the duration and intensity of side effects after TRUS-GB and intrapatient comparison was not possible in all cases. Another limitation is that all patients were questioned only after MRI-GB. This makes the answers obtained regarding MRI-GB more reliable. However, we do not think that this has led to a significant under-or overestimation of side effects and pain intensity experienced after TRUS-GB since a similar proportion of our patients (19%) experienced an unacceptable pain (score of 8-10 on NRS) as compared to 22% of 162 patients in a prospective study about side effects of TRUS-GB (17) . Different number of core biopsies in the two biopsy methods can be seen as an additional limitation concerning the comparison of side effects. However, we believe that the side effects and the pain intensity can be compared. A further criticism is the positive bias against MRI-GB, since patients with many negative TRUS-GB and continued fear about prostate cancer are likely to be more positive towards MRI-GB and its ability to detect cancer.
In conclusion, MRI-GB of the prostate seems to be accepted and preferred to TRUS-GB by a majority of patients. Our study shows that 82% of our patients who underwent MRI-GB after at least one prior negative TRUS-GB and persistent suspicion of prostate cancer, would undergo MRI-GB again. The lower rate of side effects that is possibly due to the smaller number of punch biopsies in MRI-GB may explain this preference. MRI-GB, magnetic resonance imaging-guided biopsy; TRUS-GB, transrectal ultrasound-guided biopsy. *Multinomial regression analysis.
